Abstract 26 Chloroform (CF) is an environmental contaminant that can be naturally formed in various 27 environments ranging from forest soils to salt lakes. Here we investigated CF removal 28 potential in sediments obtained from hypersaline lakes in Western Australia. Reductive 29 dechlorination of CF to dichloromethane (DCM) was observed in enrichment cultures 30 derived from sediments of Lake Strawbridge, which has been reported as a natural 31 source of CF. The lack of CF removal in the abiotic control cultures without artificial 32 electron donors indicated that the observed CF removal is a biotic process. Metabolite 33 analysis with 13 C labelled CF in the sediment-free enrichment cultures (pH 8.5, salinity 34 5%) revealed that increasing the vitamin B 12 concentration from 0.04 to 4 µM enhanced 35 CF removal, reduced DCM formation, and increased 13 CO 2 production, which is likely a 36 product of CF oxidation. Known organohalide-respiring bacteria and reductive 37 dehalogenase genes were neither detected by quantitative PCR nor metagenomic 38 analysis. Rather, members of the order Clostridiales, known to co-metabolically 39 transform CF to DCM and CO 2 , were detected in the enrichment cultures. Genome-40 resolved metagenome analysis indicated that their genomes encode enzymatic 41 repertoires for the Wood-Ljungdahl pathway and cobalamin biosynthesis that are known 42 to be involved in co-metabolic CF transformation. 43 44 Importance 45 More than 90% of the global CF emission to the atmosphere originates from natural 46 sources, including saline environments such as salt lake sediments. However, knowledge 47 about the microbial metabolism of CF in such extreme environments is lacking. Here we 48 showed CF transformation potential in a hypersaline lake that was reported as a natural 49 source of CF production. Application of interdisciplinary approaches of microbial 50 cultivation, stable isotope labelling, and metagenomics aided in defining potential Introduction 56 Until the 1970s, halogenated organic compounds, organohalogens, were believed 57 to originate exclusively from anthropogenic sources (1). This long-held view was changed 58 following the discovery of diverse organohalogens from natural environments. To date, 59 over 5000 naturally occurring organohalogens have been identified (2). A remarkable 60 example is chloroform (trichloromethane, CF) which is a known environmental 61 contaminant and a potential carcinogen that bioaccumulates and is harmful for living 62 organisms (3). CF is synthetically produced in chemical industries as an anesthetic, as an 63 intermediate for the production of refrigerants, and as a degreasing agent and fumigant 64 (4). However, anthropogenic sources were estimated to contribute to less than 10% of 65 the annual 700,000-820,000 tons global CF production (5). Natural CF emissions have 66 been reported from numerous terrestrial and aquatic environments such as forest soils 67 (6-9), rice fields (10), groundwater (11), oceans (12), and hypersaline lakes (13, 14). 68 Biotic and abiotic processes like burning of vegetation, chemical production by reactive 69 Fe species, and enzymatic halogenation can lead to natural production of CF (15 from reductive dechlorination to DCM, to oxidation to CO 2 (Fig. 2, 3 ). This is in line with 226 previous studies using fermentative (23) microorganisms, suggesting a high molar ratio of vitamin B 12 to CF in the sediment that 248 may mediate CF conversion to CO/CO 2 . The CO produced from CF could be further 249 oxidized to CO 2 by CO dehydrogenase (CooS, Fig. 5 ) (50). We did not detect CO in the 250 enrichment cultures likely due to its rapid conversion to CO 2 . 251 Hypersaline lakes are among the major sources for VOX emissions on Earth (16).
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In this study, we showed the potential of sediments from pristine hypersaline Lake was decreased from 5 to 0.5 g/L and yeast extract was decreased from 1 to 0.5 g/L, and 
